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(54) HEATING SYSTEM FOR MOVABLE BODY HAVING FUEL CELL 

(57)Abstract: 

PROBLEM TO BE SOLVED: To heat a movable body 
having a fuel cell and an engine by selectively using 
respective heat. 

SOLUTION: A vehicle has an engine and a fuel cell 
as power source. A heating system for heating the 
interior of the vehicle is constituted by using the 
engine and the fuel cell as heat source. Either of the 
engine and the fuel cell is selectively used as heat 
source, according to their warming-up conditions, the 
vehicle's running condition, the battery's charging 
condition, and the state of the ignition switch, thereby 
attaining more efficient heating. When either of the 
fuel cell and the engine is warmed up and the other is 
not, heat is supplied from the warmed source to the 
other to realize efficient warming up. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2.**** shows the word which can not be translated. 
3.ln the drawings, any words are not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1]A heating system which heats the interior of a room of a mobile in which a fuel cell 
and an engine were carried, comprising: 

A heat radiator which emits supplied heat to said interior of a room. 

A heat carrier style which carries heat of said fuel cell and an engine to said heat radiator. 
An adjustment device which adjusts a supply state of heat from said fuel cell and an engine 
to said heat radiator. 

A control means which controls said adjustment device and performs said indoor heating. 

[Claim 2]The heating system according to claim 1 which is a means to combine said control 
means and to also control operational status of said fuel cell and an engine. 
[Claim 3]A heating system which is the heating system according to claim 1 , and is a 
means to perform control which said control means gives priority to heat of said fuel cell, 
and is supplied to said indoor heating. 

[Claim 4]A heating system which it has a standby detection means to be the heating system 
according to claim 1, and to detect standby of said fuel cell and an engine, and said control 
means chooses a heat source supplied to heating according to standby of said fuel cell and 
an engine, and is operated. 

[Claim 5]A heating system which is the heating system according to claim 4, and is a 
means to perform control which said control means heats using a heat source of a side in 
this standby when either said fuel cell or an engine is judged to be standby, and forbids 
operation of a side in non-standby. 

[Claim 6]A heating system in which it is the heating system according to claim 4, and a 
movement state judging means which judges whether said mobile is stopping, and said 
control means are means to perform said control when either said fuel cell or an engine is 
standby while this mobile stops. 

[Claim 7]Are the heating system according to claim 5, and said heat radiator is avoided 
further, Between said fuel cell and an engine, have a bypass mechanism in which heat is 
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carried, and a means for switching which turns on and off conveyance of heat using this 
bypass mechanism, and said control means, A heating system which controls said means 
for switching to exchange heat which went via said bypass mechanism in a heat source of 
another side from a heat source of a side in said standby with said control. 
[Claim 8]By one which participates in said indoor temperature of parts, are the heating 
system according to claim 1 , have a temperature detecting means which detects 
temperature, and said control means, A heating system which is a means to perform said 
heating by making both sides of said fuel cell and an engine into a heat source when 
detected this temperature is judged to be below a predetermined temperature. 
[Claim 9]A heating system which it is the heating system according to claim 1 , and has an 
ignition switch which directs operation propriety of said engine, and said control means 
gives top priority to a state of this ignition switch, and chooses a heat source of said 
heating. 

[Claim 10]A heating system which it has a movement state judging means which is the 
heating system according to claim 1 , and judges whether said mobile is moving, and said 
control means makes a heat source a side used as the source of power among said fuel 
cell and an engine at the time of movement, and performs said heating. 
[Claim 11]Are the heating system according to claim 1, have a rechargeable battery which 
can charge electric power generated with said fuel cell, and a charging state detection 
means to detect a charging state of this rechargeable battery, and said control means, A 
heating system which heats using said engine as a heat source when a charging state of 
this rechargeable battery is a value more than predetermined. 

[Claim 12]A heating system which heats the interior of a room of a mobile in which a fuel 
cell and an engine were carried, comprising: 

A heat radiator which emits supplied heat to said interior of a room. 

A channel which pours a refrigerant for circulating through said fuel cell, an engine, and 

said heat radiator, and carrying heat. 

It is combined with said channel, has a bypass passage which short-circuits the upper 
stream and the lower stream of said heat radiator, and is at least one change-over valve 
between said heat radiator and a bypass passage. 
It is a bypass passage change-over valve to said bypass passage. 

[Claim 13]A heating method which is provided with an adjustment device which adjusts a 
supply state to the interior of a room of heat of a fuel cell, an engine, and this fuel cell and 
an engine, and heats the interior of a room using heat of said fuel cell and an engine, 
comprising: 

(a) A process of setting up a heat source used for heating among said fuel cell and an 
engine. 

(b) A process of controlling a supply state to the interior of a room of heat of said fuel cell 
and an engine according to this setting result. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the lnvention]This invention relates to the system which performs indoor heating in 

the mobile in which the fuel cell was carried. 

[0002] 

[Description of the Prior Art]ln recent years, its attention is paid to the fuel cell as one of the 
power supplies. A fuel cell means the device which generates electricity by oxidation of the 
hydrogen eventually supplied as fuel, and there is the feature which it is efficient and can 
be generated. A steam is discharged from a fuel cell. 

Since a harmful ingredient is not contained, there is also an advantage of excelling in 
environment nature dramatically. 

The vehicles which carry a fuel cell are also proposed paying attention to this character. 
Even when the fuel for fuel cells (it is hereafter called FC fuel) is consumed, the vehicles 
carrying a fuel cell and an engine are also proposed so that it can run. 
[0003] 

[Problem(s) to be Solved by the lnvention]Usually vehicles are equipped with air- 
conditioners, such as heating, so that a passenger can pass comfortably. About this point, 
even if it is the vehicles carrying a fuel cell and an engine, it is the same. However, 
sufficient examination was not made about the point how to carry out indoor heating to 
heating as an available heat source in the vehicles which carry a fuel cell other than an 
engine. Here, although the technical problem was illustrated about vehicles, the same 
technical problem occurred also in other mobiles. This invention is made in order to solve 
this technical problem, and it is a thing. 

The purpose is to provide the heating system in the mobile in which an engine is carried. 
[0004] 

[The means for solving a technical problem, and its operation and effect] In order to solve 
an above-mentioned technical problem, this invention took the next composition. A heat 
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radiator which emits the heat which the 1st heating system of this invention is a heating 
system which heats the interior of a room of the mobile in which the fuel cell and the engine 
were carried, and was supplied to said interior of a room, Let it be a gist to have a heat 
carrier style which carries the heat of said fuel cell and an engine to said heat radiator, an 
adjustment device which adjusts the supply state of the heat from said fuel cell and an 
engine to said heat radiator, and a control means which controls said adjustment device 
and performs said indoor heating. 

[0005]The heating system in the mobile in which the fuel cell and the engine were carried 
can build various systems, such as a system which makes only an engine a heat source, a 
system which makes only a fuel cell a heat source, a system which makes both sides a 
heat source, and a system further provided with heat sources other than a fuel cell and an 
engine. This invention applies the system which uses a fuel cell and an engine properly as 
a heat source among these various systems. By carrying out this proper use, the heat of a 
fuel cell and an engine can be used effectively and it can heat efficiently. 
[0006]The above-mentioned proper use is more desirable if it shall use properly according 
to the operational status of a mobile. Generally, since the operational status of a mobile 
changes extensively and especially the fuel cell and engine that were carried are usually 
used as the source of power of a mobile, the heat emitted by both has been closely 
concerned with the operational status of the mobile. In this invention, since a heat source 
can be properly used in consideration of such relation, it becomes possible to improve 
operating efficiency synthetically not only including the efficiency of heating but including 
the move efficiency of a mobile. It is desirable for a control means to combine with control 
of said adjustment device, and to also control the operational status of said fuel cell and an 
engine by the heating system of this invention, in order to heat more efficiently. 
[0007]Various states of participating in operation are included in operational status of a 
mobile here. For example, an operating condition etc. of various switches in connection 
with operational status of various equipment carried [ whether a mobile is moving and or 
not ] in a mobile and operation of a mobile are included. With a mobile, various mobiles 
which can generally use a heating system, such as vehicles, a marine vessel, and an 
airplane, are contained. As for an engine, various engines according to a mobile, such as a 
gasoline engine, a diesel power plant, and a jet engine, are contained. A mobile in this 
invention was not necessarily restricted to a thing provided with one kind of engine, but may 
be provided with two or more engines. It may have the sources of power other than a fuel 
cell and an engine. Engine power may be a mode which does not necessarily need to be 
directly used for movement, for example, generates electricity under engine power, and 
drives an electric motor with the power. 

[0008]Control in this invention is realizable in various modes. The 1st mode is a mode 
which gives priority to heat of said fuel cell, and is supplied to said indoor heating. Since it 
is an energy source which is efficient and is excellent in environment nature, its 
environment nature of a mobile can also improve by giving priority to a fuel cell and 
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considering it as a heat source of heating while a fuel cell improves heating efficiency. The 
control mode which gave priority to a fuel cell can make a fuel cell a mode which heats with 
the heat, for example, when available as a heat source. However, if available in a fuel cell, 
not a thing restricted to a mode which certainly makes a fuel cell a heat source but 
frequency where a fuel cell is used as a heat source as a result should just apply the 
various control which becomes high. 

[0009]When a mobile in which a heating system was carried is provided with a standby 
detection means to detect standby of said fuel cell and an engine, as the 2nd mode, 
according to standby of said fuel cell and an engine, a mode which chooses a heat source 
supplied to heating and is operated can be taken. Since it is not necessary to warm up 
anew if a warmed up heat source shall be used for heating, heating can be started 
promptly. There is also an advantage whose efficiency of a heating period improves. 
[0010]When taking the 2nd mode and it is judged that either said fuel cell or an engine is 
standby, it heats using a heat source of a side in this standby, and it is also desirable to 
perform control which forbids operation of a side in non-standby. Since a warm-up is 
generally fuel-inefficient, if operation of a side in non-standby is forbidden, decline in 
operating efficiency of a heating period is avoidable. Since control in the 2nd mode is what 
restricts selection flexibility of a fuel cell as the source of power, and an engine, It has a 
movement state judging means which judges whether said mobile is stopping, and as for 
said control means, when either said fuel cell or an engine is standby while this mobile 
stops, it is more desirable to perform said control. 

[001 1]When taking the 2nd mode, i.e., a mode which uses a heat source properly 
according to standby, a mobile avoids said heat radiator further, In having a bypass 
mechanism in which heat is carried between said fuel cell and an engine, and a means for 
switching which turns on and off conveyance of heat using this bypass mechanism, It is 
desirable to control said means for switching to exchange heat which went via said bypass 
mechanism in a heat source of another side from a heat source of a side in said standby 
with said control. If it carries out like this, a heat source of another side can be efficiently 
warmed up using heat which comes out of a warmed up heat source. Under the present 
circumstances, a mode which supplies heat which came out of a warmed up heat source to 
a heat source of another side and both sides of heating of the interior of a room may be 
taken by circulating through three persons of a fuel cell, an engine, and a heat radiator, and 
pouring a refrigerant. However, since a refrigerant can be supplied to a heat source of 
another side in the hot state from a warmed up heat source if the above-mentioned bypass 
mechanism shall be formed, there is an advantage which can warm up a heat source of 
another side more efficiently. 

[0012]When a mobile is provided with a temperature detecting means which detects 
temperature by one which participates in said indoor temperature of parts as the 3rd mode, 
When detected this temperature is judged to be below a predetermined temperature, a 
mode which performs said heating by making both sides of said fuel cell and an engine into 
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a heat source can also be taken. This is a mode which operates a heat source of both a 
fuel cell and an engine in order to supply sufficient heat for the interior of a room, when a 
mobile is judged to have set by very low temperature environment below as for a 
temperature predetermined in detected temperature. By carrying out like this, comfortable 
heating is realizable also under very low temperature. It shall not be concerned with 
whether said heat source is ending with warming up, but this control shall be performed. 
[00 13] With temperature of one which participates in an indoor temperature of parts, 
temperature of environmental temperature, a fuel cell, and an engine which the room 
temperature itself and a mobile have set, and temperature of other apparatus carried in a 
mobile are included. "A predetermined temperature" used as a decision criterion can be 
arbitrarily set up for every kind of mobile in consideration of influence on a part and room 
temperature which detect temperature, etc. 

[0014]When a mobile is provided with an ignition switch which directs operation propriety of 
said engine as the 4th mode, top priority can be given to a state of this ignition switch, and 
a mode which chooses a heat source of said heating can also be taken. For example, when 
it is in the state where it should heat by making an engine into a heat source judging from 
operational status of a mobile and an ignition switch is in a position which forbids operation 
of an engine, heating which made a fuel cell a heat source is performed. A driver of a 
mobile is equivalent to a mode which chooses engine operation propriety. When an ignition 
switch is in a position which permits operation of an engine, since operation of an engine is 
not necessarily forced, it heats by using a fuel cell and an engine properly based on 
operational status of a mobile. 

[0015]Usually an engine is accompanied by noise at the time of operation. When an ignition 
switch is in a position which forbids operation of an engine, a driver has be [ many ] 
intentions which avoid generating of such a noise. According to control of the above- 
mentioned mode, heating control in alignment with a driver's such intention is easily 
realizable by giving top priority to an ignition switch and choosing a heat source. Although it 
is also possible to take composition which forms a peculiar switch which directs use of an 
engine in a heating period, there is an advantage which can realize a driver's intention 
certainly by using an ignition switch which serves as a starting switch of a mobile. 
[0016]When it has a movement state judging means which judges whether said mobile is 
moving as the 5th mode, a mode which performs said heating by making into a heat source 
a side used as the source of power among said fuel cell and an engine at the time of 
movement can also be taken. From a heat source used as the source of power at the time 
of movement, since heat occurs inevitably, it can heat efficiently by using this heat 
effectively. 

[0017]When a mobile is provided with a rechargeable battery which can charge electric 
power generated with said fuel cell, and a charging state detection means to detect a 
charging state of this rechargeable battery, as the 6th mode, Said control means can also 
take a mode which heats using said engine as a heat source, when a charging state of this 
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rechargeable battery is a value more than predetermined. If a fuel cell is operated in the 
state where charge to a rechargeable battery is not permitted, it will be necessary to 
consume electric power generated there in a certain form, and futility may arise. By heating 
an engine as a heat source, in this case, such futility can be avoided and it can heat 
efficiently to it. 

[001 8]A predetermined value which serves as [ whether charge is permitted and or not ] a 
decision criterion can be arbitrarily set up in consideration of capacity of a rechargeable 
battery, electric generating capacity of a fuel cell, electric power consumed by a mobile at 
the time of power generation, etc. It is good also as a fixed value and good also as a value 
changed according to operational status. For example, since electric power charged by 
rechargeable battery among electric power generated with a fuel cell when using lighting 
apparatus decreases, when setting up a predetermined value highly and not using lighting 
apparatus, a predetermined value can also be set up low. 

[0019]The 2nd heating system of this invention is a heating system which heats the interior 
of a room of a mobile in which a fuel cell and an engine were carried, and comprises the 
following: 

A heat radiator which emits supplied heat to said interior of a room. 

A channel which pours a refrigerant for circulating through said fuel cell, an engine, and 

said heat radiator, and carrying heat. 

It is combined with said channel, has a bypass passage which short-circuits the upper 
stream and the lower stream of said heat radiator, and is at least one change-over valve 
between said heat radiator and a bypass passage. 
It is a bypass passage change-over valve to said bypass passage. 

[0020]lf it carries out like this, heat produced in any of a fuel cell and an engine can also be 
supplied to a heat radiator. There is also an advantage which can attain a miniaturization of 
a device rather than taking passage constitution which carries heat of a fuel cell and an 
engine individually to a heat radiator. When either a fuel cell or an engine is in standby and 
another side is in non-standby, it is also possible to warm up another side easily using heat 
of a side in standby. In this case, in the above-mentioned composition, since it has a 
bypass passage, a heat radiator can be avoided in an unwarmed up heat source from a 
warmed up heat source, heat can be carried, and it can also warm up more efficiently. In 
the above-mentioned composition, a supply situation of heat can be easily changed in 
various modes mentioned above by operation of a change-over valve and a bypass 
change-over valve. Although it is preferred that automatic control is carried out by a control 
device as for a change-over valve and a bypass change-over valve, they may take 
composition which a driver changes manually. ** is contained in a change-over valve in the 
general mechanism which does so a valve which turns a flow of a channel on and off, and a 
function to adjust flows also including turning on and off of a flow. 
[0021]This invention can consist of various modes besides a mode as a heating system 
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mentioned above. For example, it may constitute as the mobile itself which carries a 
heating system mentioned above. It may constitute as a control method which controls 
operation of an above-mentioned heating system or an operation control method carrying 
this heating system of a mobile, and the heating method using heat of a fuel cell and an 
engine. 
[0022] 

[Embodiment of the lnvention]Based on the example at the time of applying to the hybrid 
vehicle carrying a fuel cell and an engine, an embodiment of the invention is divided into 
the following items, and is described. 

A. Composition of a device [0023]A. Composition of a device : drawing 1 is an outline 
lineblock diagram of the hybrid vehicle as an example. The sources of power of the hybrid 
vehicle of this example are the engine 10 and the motor 20. The power system of the hybrid 
vehicle of this example has the composition which combined the engine 10, the input clutch 
18, the motor 20, the torque converter 30, and the gearbox 100 in series from the upstream 
as illustrated. That is, the crankshaft 12 of the engine 10 is combined with the motor 20 via 
the input clutch 18. By turning the input clutch 18 on and off, it can be intermittent in 
transfer of the power from the engine 10. The axis of rotation 13 of the motor 20 is 
combined also with the torque converter 30 again. The output shaft 14 of the torque 
converter is combined with the gearbox 100. The output shaft 15 of the gearbox 100 is 
combined with the axle 17 via the differential gear 16. Hereafter, each component is 
explained in order. 

[0024]The engine 10 is the usual gasoline engine. However, a suction valve for the engine 
10 to inhale the gaseous mixture of gasoline and air in a cylinder, And it has relatively a 
mechanism which can be adjusted to vertical motion of a piston for the opening and closing 
timing of the exhaust valve for discharging the exhaust air after combustion from a cylinder 
(this mechanism is hereafter called a WT mechanism). About the composition of a VVT 
mechanism, since it is common knowledge, detailed explanation is omitted here. The 
engine 10 can reduce what is called pumping loss by adjusting opening and closing timing 
so that each valve may close behind time to vertical motion of a piston. As a result, when 
carrying out motoring of the engine 10, the torque which should be outputted from the 
motor 20 can also be reduced. When burning gasoline and outputting power, a WT 
mechanism is controlled so that each valve opens and closes to timing with the most 
sufficient combustor efficiency according to the number of rotations of the engine 10. 
[0025]The motor 20 is provided with the following. 

The rotor 22 which is a synchronous motor of a three phase and has two or more 
permanent magnets in a peripheral face. 

The stator 24 around which the three phase coil for forming a revolving magnetic field was 
wound. 

The motor 20 is rotated by the interaction of the magnetic field by the permanent magnet 
with which the rotor 22 was equipped, and the magnetic field formed with the three phase 
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coil of the stator 24. When the rotor 22 is rotated by external force, the both ends of a three 
phase coil are made to produce electromotive force by the interaction of these magnetic 
fields. Although the magnetic flux density between the rotor 22 and the stator 24 was able 
to apply the sinusoidal magnetization motor which carries out sine distribution to a 
circumferencial direction, by this example, the non-sinusoidal wave magnetization motor in 
which an output of comparatively big torque is possible was applied to the motor 20. 
[0026]As a power supply of the motor 20, it has the battery 50 and the fuel cell system 60. 
A main power supply is the fuel cell system 60. When it is in the transitional operational 
status which can output neither the case where the fuel cell system 60 breaks down, nor 
sufficient electric power, the battery 50 is used for the motor 20 as a power supply which 
supplies electric power so that this may be complemented. The electric power of the battery 
50 is mainly supplied to the control unit 70 which mainly controls a hybrid vehicle, and 
electric power machinery, such as a lighting system. 

[0027]Between the motor 20 and each power supply, the change-over switch 84 for 
changing a connected state is formed. The change-over switch 84 can change arbitrarily 
the connected state between the battery 50, the fuel cell system 60, and 3 persons of the 
motor 20. The stator 24 is electrically connected to the battery 50 via the change-over 
switch 84 and the drive circuit 51. It is connected to the fuel cell system 60 via the change- 
over switch 84 and the drive circuit 52. The drive circuits 51 and 52 comprise a transistor 
inverter, respectively, and it has two or more transistors to each three phase of the motor 
20 by making two by the side of sauce and a sink into a lot. These drive circuits 51 and 52 
are electrically connected with the control unit 70. If the control unit 70 carries out PWM 
control of the time of turning on and off of each transistor of the drive circuits 51 and 52, the 
false three phase alternating current which uses the battery 50 and the fuel cell system 60 
as a power supply will flow into the three phase coil of the stator 24, and a revolving 
magnetic field will be formed. By operation of this revolving magnetic field, the motor 20 
functions as an electric motor or a dynamo as it was explained previously. 
[0028] Drawing 2 is an explanatory view showing the outline composition of a fuel cell 
system. The fuel cell system 60, By the evaporator 65 and reforming reaction which put 
side by side the methanol tank 61 in which methanol is stored, the water tank 62 which 
stores water, the burner 63 which generates combustion gas, the compressor 64 which 
performs compression of air, and the burner 63 and the compressor 64. Let the reformer 66 
which generates fuel gas, the CO reduced part 67 which reduces the carbon monoxide 
(CO) concentration in fuel gas, and the fuel cells 60A which acquire electromotive force 
according to electrochemical reaction be the main components. Operation of these each 
part is controlled by the control unit 70. 

[0029]The fuel cell 60A is a solid polymer electrolyte type fuel cell, carries out the plural 
laminates of an electrolyte membrane, a cathode, an anode, and the cell that comprises a 
separator, and is constituted. An electrolyte membrane is an ion-exchange membrane of 
the proton conductivity formed, for example with solid polymer materials, such as 
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fluororesin. Both the cathode and the anode are formed by the carbon crossing which wove 
carbon fiber. The separator is formed of the gas conductive member which is not 
penetrated, such as substantia-compacta carbon which compressed carbon and it 
presupposed gas un-penetrating. The channel of fuel gas and oxidizing gas is formed 
between a cathode and an anode. 

[0030]Each component of the fuel cell system 60 is connected as follows. The methanol 
tank 61 is connected to the evaporator 65 for piping. The pump P2 formed in the middle of 
piping supplies methanol which is raw materials and mineral fuel to the evaporator 65, 
adjusting a flow. The water tank 62 is similarly connected to the evaporator 65 for piping. 
The pump P3 formed in the middle of piping supplies water to the evaporator 65, adjusting 
a flow. Piping of methanol and piping of water join one piping by the pump P2 and the 
downstream of P3, respectively, and are connected to the evaporator 65. 
[0031]The evaporator 65 makes methanol and water which were supplied evaporate. The 
burner 63 and the compressor 64 are put side by side in the evaporator 65. The evaporator 
65 boils methanol and water and is made to evaporate with the combustion gas supplied 
from the burner 63. The fuel for the burner 63 is methanol. In addition to the evaporator 65, 
the methanol tank 61 is connected also to the burner 63 for piping. Methanol is supplied to 
the burner 63 with the pump P1 formed in the middle of this piping. The fuel exhaust gas 
which remained in the burner 63 without being consumed by the electrochemical reaction in 
the fuel cell 60A is also supplied. The burner 63 mainly burns the latter among methanol 
and a fuel exhaust gas. The combustion temperature of the burner 63 is controlled based 
on the output of the sensor T1 , and is kept at 1000 ** from about 800 **. When the 
combustion gas of the burner 63 is transported to the evaporator 65, it rotates a turbine, 
and it drives the compressor 64. The compressor 64 incorporates air from the exterior of 
the fuel cell system 60, compresses this, and supplies this compressed air to the anode 
side of the fuel cell 60A. 

[0032]The evaporator 65 and the reformer 66 are connected for piping. The mixed gas of 
the original fuel gas obtained with the evaporator 65, i.e., methanol, and a steam is 
conveyed by the reformer 66. the reformer 66 reforms the original fuel gas which consists 
of supplied methanol and water - hydrogen - rich fuel gas is generated. In the middle of 
conveyance piping from the evaporator 65 to the reformer 66, the temperature sensor T2 is 
formed and the amount of methanol supplied to the burner 63 so that this temperature may 
become a predetermined value which is usually about 250 ** is controlled. Oxygen involves 
in the reforming reaction in the reformer 66. In order to supply oxygen required for this 
reforming reaction, the blower 68 for supplying air from the exterior is put side by side to the 
reformer 66. 

[0033]The reformer 66 and the CO reduced part 67 are connected for piping, the hydrogen 
obtained with the reformer 66 -- rich fuel gas is supplied to the CO reduced part 67. In the 
reaction course in the reformer 66, carbon monoxide (CO) is usually contained in fuel gas 
in fixed quantity. The CO reduced part 67 reduces the carbon monoxide concentration in 
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this fuel gas. In a solid polymer type fuel cell, the carbon monoxide contained in fuel gas is 
because the reaction in an anode will be checked and the performance of a fuel cell will be 
reduced. The CO reduced part 67 reduces carbon monoxide concentration by oxidizing the 
carbon monoxide in fuel gas to carbon dioxide. 

[0034]The CO reduced part 67 and the anode of the fuel cell 60A are connected for piping. 
The cell reaction by the side of the negative pole of the fuel cell 60A is presented with the 
fuel gas with which carbon monoxide concentration was lowered. Piping for sending in the 
compressed air is connected to the cathode side of the fuel cell 60A as explained 
previously. The cell reaction by the side of the anode of the fuel cell 60A is presented with 
this air as oxidizing gas. 

[0035]The fuel cell system 60 which has the above composition can supply electric power 
by the chemical reaction which used methanol and water. According to methanol in the 
methanol tank 61 and the water tank 62, and the residue of water, the operational status of 
a fuel cell is controlled by this example. In order to realize this control, the capacity sensors 
61a and 62a are formed in each tank. Although the fuel cell system 60 which uses 
methanol and water is carried in this example, the fuel cell system 60 is not limited to this, 
but can apply various composition, such as gasoline and natural gas refining, and a thing 
using pure water matter. 

[0036]ln the following explanation, the fuel cell system 60 shall be collectively called the 
fuel cell 60. Methanol and water which are used for power generation with a fuel cell shall 
be generically called FC fuel. Both capacity is not always the same. When calling it FC fuel 
quantity in the following explanation, the capacity of the side which gives restrictions to 
power generation with a fuel cell shall be meant. That is, when power generation is 
continued among methanol and water, the capacity of the side which run short previously 
shall be meant. 

[0037]The torque converter 30 is a power transmission device of common knowledge using 
a fluid. The input shaft 13 of the torque converter 30, i.e., the output shaft of the motor 20, 
and the output shaft 14 of the torque converter 30 are pivotable where it was not if 
combined mechanically, but it has a slide mutually. The lock-up clutch which combines both 
under predetermined conditions is also provided in the torque converter 30 so that the slide 
of both the axes of rotation may not arise. Turning on and off of a lock-up clutch is 
controlled by the control unit 70. 

[0038]The gearbox 100 equips an inside with two or more gears, a clutch, a one-way 
clutch, a brake, etc., changes the torque and the number of rotations of the output shaft 14 
of the torque converter 30 by changing a change gear ratio, and is a mechanism which can 
be transmitted to the output shaft 15. In this example, the gearbox which can realize the 
gear ratio of five steps of advance and one step of sternway was applied. The control unit 
70 sets up the gear ratio of the gearbox 100 according to the vehicle speed etc. The driver 
can change the range of the gear ratio used by operating manually the shift lever with 
which in the car was equipped, and choosing a shift position. 
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[0039]ln the hybrid vehicle of this example, the power outputted from the energy outputting 
source of the engine 10 etc. is used also for the drive of auxiliary machinery. The accessory 
gear 82 is combined with the engine 10 as shown in drawing 1. The pump for pouring a 
refrigerant in the compressor of the air-conditioner driven using power, such as the engine 
10, the hydraulic pump for power steering, and the heating system mentioned later, etc. are 
equivalent to auxiliary machinery. It is combined with the belt pulley specifically formed in 
the crankshaft of the engine 10 via the auxiliary machinery clutch 19 via the belt, and the 
accessory gear 82 is driven with the rotational motion power of a crankshaft. 
[0040]The motor 80 for an auxiliary machinery drive is also combined with the accessory 
gear 82. The motor 80 for an auxiliary machinery drive is connected to the fuel cell 60 and 
the battery 50 via the change-over switch 83. The motor 80 for an auxiliary machinery drive 
has the same composition as the motor 20, and can be generated by being operated by the 
power of the engine 10. The electric power generated by the motor 80 for an auxiliary 
machinery drive can charge the battery 50. In response to supply of electric power, it can 
also act as power running of the motor 80 for an auxiliary machinery drive from the battery 
50 and the fuel cell 60. The hybrid vehicle of this example can drive the accessory gear 82 
by the motor 80 for an auxiliary machinery drive also in this time, although operation of the 
engine 10 is suspended under predetermined conditions. When driving auxiliary machinery 
by the motor 80 for an auxiliary machinery drive, in order to ease a burden, the auxiliary 
machinery clutch 19 between the engine 10 and the accessory gear 82 is released. 
[0041]The ignition switch 88 is formed in the hybrid vehicle of this example as shown in 
drawing 1 . The ignition switch 88 can be operated in four steps of positions, OFF, 
accessories, one, and a start. When the ignition switch 88 is come by off, no devices 
including the engine 10 and the fuel cell 60 carried in vehicles operate. If the ignition switch 
88 is turned OFF at accessories, operation of the engine 10 will be forbidden, but use of the 
fuel cell 60 and the battery 50 becomes possible. If the ignition switch 88 is made a start, 
the engine 10 will start. If its hold is released in the state, the ignition switch 88 will shift to 
on position, and will be held there. In a hybrid vehicle, since operation of the engine 10 is 
not not necessarily necessity, it is equivalent to the state where operation of the engine 10 
and the fuel cell 60 was permitted that the ignition switch 88 is in on position. 
[0042]The hybrid vehicle of this example is equipped with the mechanism in which indoor 
heating is performed by making the fuel cell 60 and the engine 1 0 into a heat source. 
Drawing 3 is an explanatory view showing the outline composition of a heating system. The 
mechanism in which indoor heating was performed for the heat generated with the engine 
10 and the fuel cell 60 a refrigerant and by specifically carrying even the indoor heater 300 
by cooling water was applied. Although it was also possible to have taken the composition 
which carries individually the cooling water of the engine 10 and the cooling water of the 
fuel cell 60 even for the indoor heater 300, in this example, the composition which carries 
cooling water in one system was applied. There is an advantage which can attain the 
miniaturization of passage constitution by carrying out like this. 
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[0043]The heating system comprises the valves 302A, 302B, and 302C for adjusting the 
pump 301 and flow used as the channel 303 to which cooling water is made to return 
through the engine 10, the fuel cell 60, and the indoor heater 300, and the source of power 
which pours cooling water in the channel 303 as shown in drawing 3 . The channel 303 
comprises a channel which returns the engine 10, the fuel cell 60, and the indoor heater 
300, and a bypass passage which bypasses the indoor heater 300 and flows between the 
fuel cell 60 and the engine 10. By such passage constitution, indoor heating can be 
performed by carrying the heat of the fuel cell 60 and the engine 10 to the indoor heater 
300. 

[0044] Drawing 4 is an explanatory view showing the switching condition of a valve by list. 
According to the state of engine water temperature and fuel cell water temperature, the 
switching condition of the valve is set up beforehand. Both the cases A are the cases where 
the engine 10 and the fuel cell 60 are in a high temperature state. A high temperature state 
means the state where what is called warming up was completed, by this example. In the 
case A, make the valves 302A and 302C open, and let 302B be close. Cooling water 
returns in the direction shown by an arrow in drawing 3 through the fuel cell 60 and the 
indoor heater 300 from the engine 10. For this reason, the heat of the both sides of the 
engine 10 and the fuel cell 60 is efficiently carriable to the indoor heater 300. 
[0045]The case B is a case where a cold condition and the fuel cell 60 have the engine 10 
in a high temperature state. In the case B, all the bubbles are made open. Since cooling 
water flows also into a bypass passage at this time, it becomes the engine 10 carriable in a 
part of heat of the fuel cell 60, without being accompanied by heat dissipation with an 
indoor heater. 

[0046]The case C is a case where a high temperature state and the fuel cell 60 have the 
engine 10 in a cold condition. In the case C, all the bubbles are made open. Since cooling 
water flows also into a bypass passage at this time, it becomes the fuel cell 60 carriable in 
a part of heat of the engine 10, without being accompanied by heat dissipation with an 
indoor heater. 

[0047]The case D is a case where the engine 10 and the fuel cell 60 are in a cold condition. 
In the case D, all the valves are made close. Cooling water flows into neither of the 
channels at this time. Therefore, it can avoid cooling the indoor heater 300 too much, and 
can control that an indoor temperature falls. 

[0048]The control unit 70 is controlling operation of the engine 10, the motor 20, the torque 
converter 30, the gearbox 100, the motor 80 for an auxiliary machinery drive, a heating 
system, etc. by the hybrid vehicle of this example (refer to drawing 1 ). The control unit 70 is 
a one-chip microcomputer which equips an inside with CPU, RAM, ROM, etc., and 
performs various control management which CPU mentions later according to the program 
recorded on ROM. In order to realize this control, various input output signals are 
connected to the control unit 70. Drawing 5 is an explanatory view showing the connection 
of an input output signal to the control unit 70. The signal inputted into the control unit 70 on 
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the left-hand side in a figure is shown, and the signal outputted to right-hand side from the 
control unit 70 is shown. 

[0049]The signal inputted into the control unit 70 is a signal from various switches and 
sensors. To this signal, for example Remainder of the gasoline, FC remaining fuel, fuel cell 
temperature, An engine speed value, engine water temperature, an ignition switch, battery 
remaining capacity SOC, There are turning on and off of turning on and off of battery 
temperature, the vehicle speed, the oil temperature of the torque converter 30, a shift 
position, and a handbrake, the amount of treading in of a foot brake, the temperature of the 
catalyst which purifies exhaust air of the engine 10, an accelerator opening, and a heating 
switch, a temperature in the car, etc. Although many signals were inputted into the control 
unit 70 in addition to this, the graphic display was omitted here. 

[0050]The signal outputted from the control unit 70 is a signal for controlling the engine 10, 
the motor 20, the torr Chinese matrimony vine barter 30, and gearbox 100 grade. The 
ignition signal which controls ignition timing of the engine 10 to this signal, for example, The 
fuel injection signal which controls fuel injection, the motor control signal for an auxiliary 
machinery drive which controls operation of the motor 80 for an auxiliary machinery drive, 
The motor control signal which controls operation of the motor 20, the gearbox control 
signal which changes the gear ratio of the gearbox 100, The signal which controls auxiliary 
machinery, such as a control signal of the input clutch 18 and the auxiliary machinery clutch 
19, an air-conditioner compressor, a control signal of a hydraulic pump, There are a control 
signal of a window motor, a control signal of the change-over switch 84 of the power supply 
of the motor 20, a control signal of the change-over switch 83 of the power supply of the 
motor 80 for an auxiliary machinery drive, a control signal of the fuel cell system 60, etc. 
From the control unit 70, although many signals were outputted in addition to this, the 
graphic display was omitted here. 

[0051]B. General operation of general operation:, next the hybrid vehicle of this example is 
explained. The hybrid vehicle of this example is provided with the engine 10 and the motor 
20 as the source of power as drawing 1 explained previously. The control unit 70 both uses 
properly and runs according to the run state, i.e., the vehicle speed, and torque of vehicles. 
Both proper use is beforehand set up as a map, and is memorized by ROM in the control 
unit 70. 

[0052]Drawing 6 is an explanatory view showing the relation between the run state of 
vehicles, and the source of power. Field MG in a figure is a field which runs the motor 20 as 
the source of power. The field of the outside of field MG is a field which runs the engine 10 
as the source of power. Hereafter, the former shall be called an EV travel and the latter 
shall be called an engine run. According to the composition of drawing 1 , it is also possible 
to run the both sides of the engine 10 and the motor 20 as the source of power, but this 
travel area is not provided in this example. 

[0053]lf the ignition switch 88 starts a run in the state of one, the hybrid vehicle of this 
example will depart by an EV travel first, as illustrated. In this field, the input clutch 18 is 

http://www4.ipdl.inpit.go jp/cgi-bin/tran_web_cgi_ejje?atw_u=http%3A%2F%2Fwww... 9/11/2009 



JP,2001-233044,A [DETAILED DESCRIPTION] 



Page 13 of 21 



turned OFF and it runs the input clutch. When the vehicles which departed by the EV travel 
reach the run state near the boundary of field MG in the map of drawing 6 , and the field EG, 
the control unit 70 puts the engine 10 into operation while making the input clutch 18 one. If 
the input clutch 18 is made one, the engine 10 will be rotated by the motor 20. The control 
unit 70 injects and lights fuel to the timing which the number of rotations of the engine 10 
increased to the predetermined value. In this way, after the engine 10 starts, in the field EG, 
it runs only the engine 10 as the source of power. Shut [ the control unit 70 / all of the 
transistor of the drive circuits 51 and 52 ] if a run in this field is started. As a result, the 
motor 20 will be in the state where it only idled. 

[0054]The control unit 70 also performs processing which changes the gear ratio of the 
gearbox 100 while performing control which changes the source of power according to the 
run state of vehicles in this way. The change of a gear ratio is made like the change of the 
source of power based on the map beforehand set as the run state of vehicles. A map is 
different also by a shift position. The map equivalent to D position, four positions, and three 
positions was shown in drawing 6 . 1st in a figure, 2nd, 3rd, 4th, and 5th show the gear ratio, 
respectively, and a change gear ratio becomes small at this order. It performs the change 
of a gear ratio so that a change gear ratio may become small, as are shown in this map, 
and the vehicle speed of the control unit 70 increases. 

[0055JC. Heating control management : the heating system which makes the fuel cell 60 
and the engine 10 a heat source is provided in this example, and it can heat by using these 
heat sources properly according to a driver's demand and the operational status of vehicles 
as explained previously. Heating control is realized by performing the control routine which 
CPU in the control unit 70 (refer to drawing 1 ) shows below. 

[0056] Drawing 7 is a flow chart of a heating control management routine. With other 
routines about the operation control of a hybrid vehicle, CPU carries out repeat execution of 
the heating control management routine to predetermined timing. 

[0057]ln a heating control management routine, it is judged whether CPU inputs various 
signals shown in drawing 5 (Step S10), and has a heating requirement (Step S12). Since it 
is not necessary to heat when there is no heating requirement, all the valves 302A, 302B, 
and 302C of the heating system shown in drawing 3 are closed (Step S16), and a heating 
control management routine is ended. A valve is closed by stopping the flow of the 
refrigerant of a heating system in order to avoid the fall of a room temperature. The 
existence of a heating requirement may be judged by turning on and off of a heating switch, 
and may be judged based on the difference between the target room temperature which the 
driver set up, and the actually detected room temperature. 

[0058]ln Step S12, when it is judged that a heating requirement occurs, it is judged whether 
it is in the state which the fuel cell 60 and the engine 10 which are heat sources can heat. 
That is, it is judged whether warming up of the fuel cell 60 and the engine 10 is completed. 
This judgment can be judged by detecting each cooling water temperature of the fuel cell 
60 and the engine 10. 
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[0059]According to the standby of a heat source, CPU performs the following three kinds of 
control, i.e., the opening and closing control of each valve based on the opening-and- 
closing map previously shown in drawing 4 . Since it cannot heat by being equivalent to the 
case D in drawing 4 w hen the both sides of the fuel cell 60 and the engine 10 have not 
warmed up, the valves 302A, 302B, and 302C are closed altogether (Step S16), and a 
heating control management routine is ended. By closing a valve, the fall of a room 
temperature is avoidable. It is good also as what combines the control which warms up 
either the fuel cell 60 or an engine 10 in this case, and performs it. During operation of a 
hybrid vehicle, since warming-up processing is usually made by another control routine 
which participates in a drive in order to use either the fuel cell 60 or an engine 10 as the 
source of power, even if it does not perform warming-up directions, it does not interfere by 
a heating control management routine. 

[0060]ln Step S14, in being in the state where the both sides of the fuel cell 60 and the 
engine 10 have warmed up, it is equivalent to the case A in drawing 4 , and make the valves 
302A and 302C open, and let the valve 302B be close (Step S20). At this time, a refrigerant 
circulates through the engine 10, the fuel cell 60, and the indoor heater 300, and flows. 
Therefore, it can heat by making the both sides of the engine 10 and the fuel cell 60 into a 
heat source. If it heats by making the both sides of the engine 10 and the fuel cell 60 into a 
heat source, when a lot of heat is supplied and an indoor temperature may rise too much, 
the valve 302B is also good also as what combines the control which reduces as open the 
flow of the refrigerant supplied to the indoor heater 300, and performs it. 
[0061]ln Step S14, when either the fuel cell 60 or the engine 10 is judged to be standby, all 
the valves are opened fully (Step S18). The state, finishing [ un-warming up and warming 
up of the engine 10 ], the state and the case C 60, i.e., the fuel cell, a warming-up settled 
and the engine 10 are not warmed up for whose case B 60 in drawing 4 , i.e., a fuel cell, as 
this state, corresponds. If all the valves are opened fully, a refrigerant will flow also through 
the bypass passage which bypasses the indoor heater 300 while circulating through the 
engine 10, the fuel cell 60, and the indoor heater 300. Since a refrigerant flows into the 
indoor heater 300, the case B can perform heating by the heat of the engine 10 in a fuel cell 
and the case C. 

[0062]Warming up of an unwarmed up heat source can also be promoted with the 
refrigerant which flows through a bypass passage. In the case B, the engine 10 is supplied 
with relatively high temperature, without the refrigerant which became an elevated 
temperature with the fuel cell 60 passing along a bypass passage, and radiating heat with 
an indoor heater. Warming up of the engine 10 is promoted by this heat. In the case C, 
since the refrigerant which became an elevated temperature with the engine 10 is supplied 
to the fuel cell 60, warming up of the fuel cell 60 can be promoted. When there is no bypass 
passage, after it radiates heat with the indoor heater 300 after passing the fuel cell 60, and 
the temperature of a refrigerant falls further, it will return to the engine 10, but if it is made to 
go via a bypass passage, about some refrigerants, the temperature fall by heat dissipation 
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with an indoor heater is avoidable. Therefore, by using a bypass passage, the temperature 
of the refrigerant which returns to the engine 10, and by extension, the temperature of the 
refrigerant supplied to the fuel cell 60 can be maintained in the comparatively high state, 
and warming up of the fuel cell 60 can be promoted. 

[0063]lt heats by this example by controlling opening and closing of a valve according to 
the standby of the existence of a heating requirement and the fuel cell 60 used as a heat 
source, and the engine 10 as explained above. In this flow chart, since the chief aim was 
placed and explained to proper use of a heat source, open or close explained the state of 
the valve simply. It is desirable to adjust the opening of a valve with feedback control so 
that room temperature may be actually coincided with the temperature which the driver 
demanded. 

[0064]According to the hybrid vehicle of this example explained above, two heat sources of 
the fuel cell 60 and the engine 10 can be used properly, and it can heat efficiently. Only one 
side can warm up an unwarmed up heat source in the state where it has warmed up, using 
the heat of a warmed up heat source. For this reason, both heat sources can be made into 
standby, without generally performing the warm-up with low efficiency, and the operating 
efficiency of a hybrid vehicle can be improved. In the hybrid vehicle of this example, in 
order to establish a bypass passage in a heating system, there is also an advantage which 
can warm up the heat source of another side efficiently using the heat which comes out of a 
warmed up heat source. 

[0065]The above example explained the heating system as a thing which makes one way 
circulate through a refrigerant. The composition which can circulate through a refrigerant 
may be applied bidirectionally. In this example, the valve is provided in the upstream and 
the downstream of the indoor heater 300, respectively as shown in drawing 3 . The 
composition which omits the valve of the upstream and any one downstream is also 
possible. However, if a valve is provided in the style of [ both ] the upper and lower sides, 
when not heating, the flow of the refrigerant which passes the indoor heater 300 can be 
stopped more certainly, and an indoor temperature fall can be prevented. 
[0066]D. The 2nd example : the hardware constitutions of the hybrid vehicle of the 2nd 
example are the same as the hybrid vehicle of the 1st example. In the 2nd example, the 
contents of processing of a heating control management routine are different from the 1st 
example. In the 1st example, the case where a heat source was properly used according to 
the standby of the fuel cell 60 and the engine 10 was illustrated. In the 2nd example, the 
case where a heat source is properly used in consideration of the environmental 
temperature on which the charging state of the battery 50 and vehicles are put [ whether 
vehicles are running and or not ] is illustrated. 

[0067] Drawing 8 is a flow chart of the heating control management routine in the 2nd 
example. CPU in the control unit 70 is the processing which carries out repeat execution. In 
a routine, the signal input of the CPU is carried out (Step S30), and the both sides of 
heating requirement nothing or the fuel cell 60, and the engine 10 judge whether one 
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conditions of un-warming up are fulfilled (Step S32). Since it means that a heat source does 
not have heating possible when it means that there is no necessity for heating when the 
former conditions are fulfilled and the latter conditions are fulfilled, CPU ends a heating 
control management routine, without processing anything. Of course, it is good also as 
what performs processing which makes all the valves close like the 1st example. 
[0068]ln Step S32, a heating requirement occurs, and when it is judged that at least one 
side of the fuel cell 60 and the engine 10 is in the state where it has warmed up, according 
to the following processings, a heat source is used properly. It is judged whether 1st as for 
CPU, vehicles are running (Step S34). This judgment can be made with whether it is in the 
shift position used only while a shift lever stops, for example, a parking position, whether 
the vehicle speed is below a predetermined value, whether an accelerator is in a full-close 
state, such combination, etc. 

[0069]When it is judged that it is under run, the source of power used for a run is chosen 
according to the map of drawing 6 as the 1st example explained. Since the source of power 
used during a run generates heat inevitably, it can be heated by using this heat effectively. 
CPU is set up from this viewpoint as a heat source of heating of the source of power used 
for a run (Step S36). 

[0070]ln Step S34, when it is judged that it is under stop, CPU uses a heat source properly 
based on the charging state of the battery 50. Since it is judged that it is in (Step S38) and 
the state where the further charge should be controlled when remaining capacity SOC of 
the battery 50 is higher than the predetermined reference value Slim, it is necessary to 
refrain from operation of the fuel cell 60. Therefore, CPU is used as a heat source of 
heating of the engine 10 (Step S40). It is because the electric power generated there will be 
consumed vainly and decline in operating efficiency will be caused, if the fuel cell 60 is 
operated. In the 2nd example, in Step S40, it shall not be concerned with the standby of the 
engine 10, but the engine 10 shall be used as a heat source of heating. It is because it will 
become usable to heating if operation is started even if it is in the state where it does not 
warm up. The processing which does not heat may be applied when the engine 10 has not 
been warmed up. 

[0071]Here, the judgement reference value Slim of a charging state is explained. The 
reference value Slim can be arbitrarily set up in consideration of the capacity of the battery 
50, the electric generating capacity of the fuel cell 60, the electric power consumed by 
vehicles, etc. It is good also as a fixed value and good also as a value changed according 
to operational status. For example, in using electric appliances, such as lighting apparatus, 
it makes the value of Slim high, and when not using lighting apparatus etc., the value of 
Slim may be set up low. 

[0072]ln Step S38, when it is judged that there is sufficient charge margin for the battery 50 
when remaining capacity SOC of the battery 50 is less than the predetermined value Slim 
namely, CPU uses the heat source based on the environmental temperature of vehicles 
properly. Here, it is judged whether the room temperature T is lower than the 
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predetermined base temperature Tu (Step S42). Since a lot of heat is required of heating 
when the room temperature T is judged to be a state which is less than the predetermined 
base temperature Tu, and what is called very low temperature, the both sides of the fuel 
cell 60 and the engine 10 are chosen as a heat source (Step S46). Since so a lot of heat is 
not required when the room temperature T is more than the base temperature Tu, the fuel 
cell 60 is chosen as a heat source (Step S44). Although it was good also considering the 
engine 10 as a heat source, the direction of the fuel cell 60 was excellent in efficiency and 
environment nature, and the fuel cell 60 was made into the heat source in consideration of 
there being an advantage that the generated electric power can be charged at the battery 
50. 

[0073]ln this example, the case where it was judged with the room temperature T that it is 
very low temperature was illustrated. It may be judged at the heat source temperature of 
the fuel cell 60 and the engine 10 whether it is very low temperature. It may judge using the 
ambient temperature on which vehicles are put, for example, outside air temperature. The 
reference value Tu can be set as any value according to whether a very low temperature 
judgment is made using which temperature, the reference value Tu - the fuel cell 60 and 
the engine 10 - on the other hand - or it heats by both any -- since it is a value used as 
that decision criterion, in consideration of the maximum calorific value of each heat source, 
it can set up as an example. Since the place which can also catch whether rapid heating is 
required and for which it depends on a passenger's feeling is also large, it is good whether 
it is very low temperature also as what takes the composition whose driver can set up the 
reference value Tu arbitrarily. 

[0074]lt controls opening and closing of the valve of a heating system while it will operate 
the selected heat source, if the heat source used for heating based on a monograph affair 
is set up as CPU was explained above. Control of a valve is as the table shown in drawing 
4. That is, in using the both sides of the fuel cell 60 and the engine 10 as a heat source 
(Step S46), make the valves 302A and 302C open, and let the valve 302B be close. In 
using one side of the fuel cell 60 and the engine 10 as a heat source (Step S36, S40, S44), 
let all the valves be open. 

[0075]According to the hybrid vehicle of the 2nd example, the run state of not only the 
standby of a heat source but vehicles, the charging state of the battery 50, and ambient 
temperature can be comprehensively taken into consideration, and proper use of a heat 
source can be realized. Therefore, according to the state of vehicles, efficient heating is 
realizable. 

[0076]E. The 3rd example : the hardware constitutions of the hybrid vehicle of the 3rd 
example are the same as the hybrid vehicle of the 1st example. In the 3rd example, the 
contents of processing of a heating control management routine are different from the 1st 
example. In the 1st example, the case where a heat source was properly used according to 
the standby of the fuel cell 60 and the engine 10 was illustrated. In the 3rd example, the 
case where a heat source is properly used according to the state of an ignition switch is 
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illustrated. 

[0077] Drawing 9 is a flow chart of the heating control management routine in the 3rd 
example. CPU in the control unit 70 is the processing which carries out repeat execution. In 
a routine, the signal input of the CPU is carried out (Step S50), and the both sides of 
heating requirement nothing or the fuel cell 60, and the engine 10 judge whether one 
conditions of un-warming up are fulfilled (Step S52). Since it means that a heat source does 
not have heating possible when it means that there is no necessity for heating when the 
former conditions are fulfilled and the latter conditions are fulfilled, CPU ends a heating 
control management routine, without processing anything. Of course, it is good also as 
what performs processing which makes all the valves close like the 1st example. 
[0078]ln Step S52, a heating requirement occurs, and when it is judged that at least one 
side of the fuel cell 60 and the engine 10 is in the state where it has warmed up, according 
to the state of an ignition switch, a heat source is used properly. An ignition switch takes 
four positions, OFF, accessories, one, and a start, as drawing 1 explained previously. An 
one position is a position taken when a driver means a run of vehicles, and is a position 
which meant operation of the both sides of the engine 10 and the fuel cell 60. If it puts in 
another way, it will be the position where operation of the engine 10 is permitted. It will be a 
position taken when accessories have intention of use of an electric appliance and it does 
not have intention of a run, and if it puts in another way, it will be the position where 
operation of the engine 10 is forbidden. OFF will be the position which meant suspending 
operation of all of vehicles, and if it puts in another way, it will be a position where operation 
of the both sides of the engine 10 and the fuel cell 60 is forbidden. 

[0079]Since operation of (Step S54) and the engine 10 is forbidden when an ignition switch 
is judged not to be one, CPU is chosen as a heat source of heating of the fuel cell 60 (Step 
S58). Since it is usually judged as heating processing needlessness at Step S52 when an 
ignition switch is OFF, Step S58 will be performed when an ignition switch is in an 
accessories position. 

[0080]Since (Step S54) and a driver usually have intention of a run of vehicles when an 
ignition switch is one, CPU is chosen as a heat source of heating of the source of power 
(Step S56). When having stopped, according to the map of drawing 6 , since it is contained 
in MG travel area, the fuel cell 60 is used as a heat source of heating. According to the map 
of drawing 6 , it is used as a heat source of heating of the fuel cell 60 also at the time of the 
run by a low speed and low torque. The engine 10 is used as a heat source of heating at 
the time of the run by a high speed and high torque. 

[0081]Here, when an ignition switch was one because of the simplification of control 
management, the case where the source of power was used as a heat source was 
illustrated. In an one position, since there is room to perform proper use of the engine 10 
and the fuel cell 60, it is good also as what uses a heat source properly with the application 
of the control management of the 2nd example. 

[0082]According to the hybrid vehicle of the 3rd example explained above, the proper use 
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of a heat source in alignment with a driver's intention is realizable by giving top priority to 
the operating condition of an ignition switch. For example, the driver can perform easily 
heating which does not use the engine 10 by making an ignition switch into an accessories 
position to avoid generating of noise. 

[0083JF. The 4th example : the hardware constitutions of the hybrid vehicle of the 4th 
example are the same as the hybrid vehicle of the 1st example. Heating control 
management is [ 4th example ] a little different from the 1st example. The control 
management of the 4th example uses a heat source properly according to the standby of 
the fuel cell 60 and the engine 10 like the 1st example. In the 4th example, it points to the 
heating control management under stop, and is different from the 1st example with the 
point of suspending operation of the heat source of the side which is not used for heating. 
[0084]Drawing 10 is a flow chart of the heating control management routine in the 4th 
example. CPU in the control unit 70 is the processing which carries out repeat execution 
like the 1st example. Vehicles have stopped and the heating control management routine of 
the 4th example is performed in the state where there is flexibility of operation of the engine 
10 and the fuel cell 60 and a stop. 

[0085]ln a heating control management routine, it is judged whether CPU inputs a signal 
(Step S70) and has a heating requirement (Step S72). Since it is not necessary to heat 
when there is no heating requirement, operation of fuel cell 60 and engine 10 both sides is 
suspended (Step S74), and a heating control management routine is ended. As for a valve, 
at this time, it is desirable like the 1st example to consider it as full close. 
[0086]ln Step S72, when it is judged that a heating requirement occurs, it is judged whether 
it is finishing [ the engine 10 which is a heat source / warming up ] (Step 76). When 
warming up of the engine 10 is not completed, it is not concerned with whether warming up 
of the fuel cell 60 is completed, but is used as a heat source of heating of the fuel cell 60, 
and operation of the engine 10 is suspended (Step S78). It is because it is more desirable 
to heat by warming up the fuel cell 60 rather than heating by warming up the engine 10 
when the fuel cell 60 has not been warmed up in respect of environment nature. It is also 
because heating with the more efficient fuel cell 60 is realizable. According to the table of 
drawing 4, when the both sides of the fuel cell 60 and the engine 10 have not warmed up, 
full close of the valve of a heating system is to be carried out, but in the 4th example, in 
order to perform heating which used the fuel cell 60, make the valves 302A and 302C open, 
and let the valve 302B be close. Let all the valves be open as it is shown in the table of 
drawing 4, when the fuel cell 60 is fully warmed up. When the both sides of the fuel cell 60 
and the engine 10 have not warmed up, it does not matter as what does not heat. 
[0087]ln Step S76, when the engine 10 is judged finishing [ warming up ], the fuel cell 60 
will also heat by operating both sides, if the both sides of ending with warming up 60, i.e., a 
fuel cell, (Step S80) and the engine 10 are ending with warming up. Make the valves 302A 
and 302C open, and let the valve 302C be close as shown in the table of drawing 4 . If the 
fuel cell 60 has not been warmed up (Step S80), only the engine 10 will be operated and 
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the fuel cell 60 will heat by stopping. Let all the valves be open as shown in the table of 
drawing 4 . 

[0088]Since operation of the heat source which is not used for heating is suspended 
according to the hybrid vehicle of the 4th example, fuel can be saved. The heating which 
was efficient and was excellent in environment nature is realizable by using the fuel cell 60 
preferentially. 

[0089]G. Modification : the heating system can apply various composition also besides 
having illustrated to drawing 3 . Drawing 1 1 is an explanatory view showing the heating 
system as the 1st modification. In the example, it was considered as the passage 
constitution which circulates through the engine 10, the fuel cell 60, and the indoor heater 
300. In the 1st modification, it is different from an example in that the channel which 
circulates through the indoor heater 300, the channel and indoor heater which circulate 
through the fuel cell 60, and the engine 10 is provided in parallel. However, it is not 
considered as a separate system at all, but the composition which shares a channel by two 
lines with about 300 indoor heater is taken. Thus, while being able to attain the 
miniaturization of passage constitution like an example by providing a common use portion, 
there is an advantage that the pump 301 for pouring a refrigerant can be managed with 
one. 

[0090]ln the 1st modification, it has the valve 302D which adjusts the flow by the side of the 
engine 10, and the valve 302E which adjusts the flow by the side of the fuel cell 60. If the 
valve 302D is made open and the valve 302E is made close, it will circulate through a 
refrigerant between the engine 10 and the indoor heater 300. If the valve 302D is made 
close and the valve 302E is made open, it will circulate through a refrigerant between the 
fuel cell 60 and the indoor heater 300. If both valves are made open, it will circulate through 
it as a refrigerant shows between the fuel cell 60, the engine 10, and indoor heaters by an 
arrow in a figure. 

[0091]According to the heating system of the 1st modification, the heat source with which 
heating is presented as well as an example can be used properly, and also when only one 
heat source is in standby, there is an advantage which can utilize the heat flexibly. It 
explains taking the case of the case where the fuel cell 60 is standby and the engine 10 has 
not been warmed up. In the 1st example, in order that a refrigerant might pass through the 
both sides of the fuel cell 60 and the engine 10, the heat of the fuel cell 60 was inevitably 
used for warming up of the engine 10. In the 1st modification, if the valve 302D is made 
close and the valve 302E is made open, all the heat of the fuel cell 60 can be supplied to 
the indoor heater 300, and indoor heating can be performed efficiently. If both valves are 
made open, the heat of the fuel cell 60 can also be used for warming up of the engine 10. 
Also when only the engine 10 is in standby, the heat can also be used only for indoor 
heating and it can also use together to warming up and heating of the fuel cell 60. 
[0092] Drawing 12 is an explanatory view showing the heating system as the 2nd 
modification. The bypass passage BP which connects the fuel cell 60 and the engine 10 
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with the passage constitution as the 1st modification too hastily further was formed. The 
flow of the bypass passage BP is adjusted by opening and closing of the valve 302F. The 
bypass passage BP of the 2nd modification is utilizable like the bypass passage in an 
example. 

[0093]The fuel cell 60 considers the state ending with warming up, and where the engine 
10 is not warmed up. At this time, make the valve 302D close and let the valves 302E and 
302F be open. Since the valve 302D is close, a refrigerant does not flow into the field 
shown by hatching in the figure. A refrigerant circulates also through the order of the fuel 
cell 60, bypass passage BP, the engine 10, and the indoor heater 300 while circulating 
through the indoor heater 300 and the fuel cell 60. Therefore, like an example, the 
refrigerant of a high temperature state can be directly supplied to the engine 10 from the 
fuel cell 60, and warming up of the engine 10 can be promoted. Also in this case, if the 
valve 302F is closed, all the heat of the fuel cell 60 can be supplied to the indoor heater 
300, and indoor heating can also be promoted. Although here explained taking the case of 
the case where the fuel cell 60 is ending with warming up, also when only the engine 10 is 
ending with warming up, the same practical use is possible. Therefore, according to the 
composition of the 2nd modification, it becomes possible to utilize the heat of a heat source 
still more flexibly. 

[0094]The composition of a hybrid vehicle is not limited to the composition ( drawing 1 ) 
illustrated in the example, either. What is necessary is just to carry the fuel cell 60 and the 
engine 10 as the source of power. It cannot be necessary to transmit the power of the 
engine 10 to a driving shaft mechanically, and you may be what is called series hybrid 
vehicles. 

[0095]As mentioned above, although various examples of this invention were described 
above, it cannot be overemphasized that various composition can be taken in the range 
which this invention is not limited to these examples and does not deviate from the 
meaning. For example, software realizes and also the above control management is good 
as what is realized in hardware. It combines suitably and the heating control management 
explained in each example can also be used. It is good also as what changes and uses the 
heating control management explained in each example by the mode of operation. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the 
original precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 
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*y - •f7tz>ck.\c& , r>, 3-yyy i ofr<b<DW)ti<D 

&&*mm.tz>ctftT'%?><, *:-$2 o<Dmm \ 3 

ntv^o mmmi oootb^ffii 5iif-f7 7i/y-> 

[0024] xyi/*> 1 oaasotfv u >iy->"yT 
fes„ eu x>s;>i o«, A'yuvtstoig^ 

ZJz.y?^ \fx h >o±Taaftfc:»UT*0»«fc:3il 

SBT^fta**WLT^5 (JUT> C<D»W*VVT« 



(5) ttlffl 2 0 0 1-2 3 3044 

8 

5 i 5 tc mffi * >r 5 > 7%mmt & c t tc £ 9, ^*>«> 

5 > tf y if a zz\m? & c t # T- £ 5 0 c osm, 
x>^> 1 o^^e-^u yy-f spsict-^ 2 o^?>lb 

««ILTiil**W*-r*l»lCtt, VVT®«(i, x>i/ 

> 1 o<D®$micfcUTmt,mBhm<D&^ii j ^y? 

[0 0 2 5] Hffl<D|SIflB^— ^T'fet), 

10 ttEffifc«M©7*^SK5**f-f So-* 2 2 0te 

2 4 t*m*-Z>o * 2 0lia—$t 2 2{Cfi!;ibftfc 

fc, p-^2 2A^lcJ;oT[HlfE^-&f,n^^lc 

C£-£5 0 ^*5> t-^2 0fcti N d-^2 
2 £Xf—Z 2 4 fcOKOBSmffig^niSI^^KiES^ 

[0 0 2 6] 0<DV!i!i!iii:LT(±, /<yfUS 0 

tmmwtii'ZTi* 6 o twiu^nti^o ±-.c«tt 
[0027] ^-^ 2 o t&w.mt<Dmiai, mmtm 

rA60, 0O3#HO»ttttJB*ff*K«t) 
fASCtffTfS, X"r~^2 4l,immx4y^8 4 
*«tt5Sft|slK5 1 ^LTA 7 f'J 5 OtcmSWtcg 
iSn§o Sfc, WMX-Y-y^S 4t5j;0 ; |g|ljlHlES5 2 

si, 5 2ti, ^n^nv^yj^^y^-^x-m^. 

40 £ftT*5D. t-^2 0OZfflfftfntWLT 1 V- 

T.mti/y-tmvz-oiz-mt LTh^yvxzmm 
tixe>nTv^o ^n5»©igi](pij§5 1 , 5 2ti, $ijau 

xx y h 7 0 tfcjRWfcgMSSn-tVSo Hfflary h 
7 0A<Kil!)lHlSS5 1 , 5 2(DSh7>v ; 7.^<7)5i-> • 
7<DR¥ia|* Vy x y 5 OfciOBIM 

*£/XxA6 0^?KiKi^t^^{WHtilx^Xx-^2 
4(OHttln>r;HC}3Sn, lH|i|toH^#flM£tt5„ t-^ 

50 [0 0 2 8 ] 0 2 tt«S«««!!2/X-r AO«HSfl|jS*^-r 



MfflmT3b% 0 if}fiv'Xfi»6 0(4, **y-;i/* 
5E*}j?®6 1 . 6 3 £ffiftSl$6 4 fc^flHSLfciS 

6, flm*x*o-*ftK* (co) mmttimtzc 
a6 0A*i«:*iaaiji6i:-r«. cn&oswoi&fis 

[0 0 2 9] 0 A(i, Hf*igi^7-fMM<D 

ttWW& *V-K, 77- K, fcJ: 

«-p*5o *V-KJ3j:tf77-Ktt, #tc0;X8ii* 

C0 0 3 0] j«BW»'>Xf-^6 OOSilKSKa^O 
M»)SM*nTv>5 0 727-;l/£y^6 l ttlEBfejS 
«!«6 SlcflfcSSftTV*. Erf«D&(*>lc,a»t6ftfc# 
y7P2ti, MtWfcJftflELoo, KiMB*T**>«^7- 

flttS-TS. ^y-A/OEfffc, *<DESJ:f4, 

n#>yp2. p ztDTmu-e—DoiMwicSiML, m 

5g§§6 5lc&M£n3„ 

[0 0 31] l|gg§6 5tt, 0W&£nfc**7-;Pfczk 
i:^m{k$4i-^„ »g§6 5£tt, 6 3iffiRg« 

6 4 fctfOTSteftT^S. i3g§§6 514, 3* 
b$3&£tt3^;tfXK<£oT7*7-;P<!:7j<££$ 
I®, a[{fc£-8-£o f 6 3<Oj$*4t4, *£7— ;PT'£ 

^6 3KtE»-e»«*nTlr^*. **7-;l/tt, 
ESO&ffc&ttSftfctfyT'P 1 K«fcO, ^6 3 

t^t&^nso ^-t6 3ta, jg*MKte6 0A 
tesns. ^-t6 3ii, *$s->iii®mmjS7>(D? 

b, &%Z±£LTim2i£Z 0 ^— f 6 3 OttHJi»t 
a-try+M 1 £>toft£g^TffiJffll£ftT*5t>, ID8 0 
Otfrbl OOOTOS/ctlSo A-t6 3©Ki^ 
tt> ?£55Jfif6 5|c^iM?n-5^lC^-tfy^|.M|i|te?-y:, 

E*a«6 4 zmmtZo !±m®6 4 u, w^-yxf- 

E«Sa*J8ft«jl!!6 0 AOPBffiffllJK^I&fS. 

[0032] mnme 5 t&n®6 6 tis.mw-C'm%it< 

nxi^o 1?§§§6 5Ti#bttfcilij$&:tfX, BP^7£ 



(«) WflJH 2 0 0 1-23 3 0 4 4 
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3„ 3M6 6(4, {Jt^n/cT-^-A^k^bS: 
So fc*>\ l-%-2§6 5frb&KSS6 fi^Oj^iMES^ii 
Jffi^2 5 OtOBT^ffllCftS.fcdtC/^— f6 3K{tt*a 

10 *fl8St5fc»fl)7D!7 6 8 #0tt8<*nTl^So 

[0 0 3 3] #Hf§6 6 i: C Ofg«g[56 7 fcttRgTS 

#Xt4, COffiS»6 7fc0«g;£nSo HfeKSs 6 6 X<D 
0) ^IfJtlS. COflS»ffl56 7tt, C1<D$JW 

stitii. as^xtfK^sns-KfkKjRA^ 7y 

TLS3frP.T'$5„ COffij^g|56 7(4, #*fWXfp© 
20 -K{tK^«r-Hfb^'\i:»{t:-r5Ci:tc:«t»3, -fig 

[00 3 4] CO ffiUEtf 6 7 t j»V.trli! 6 0 A077 — 
K £ l4ErVT'g&'i -^{t^^?nii!^Tlf b 

0 AO* v- K»c(iBE««nfc3£**a»)i&trfci60 
E^»««nT^5. CO^«»4, MA'XtLti 
14^6 0 AOHSMcfettSWtysjSfc^Stt*. 
[0 0 3 5] W±©«<a%#-r5<aS*«!i->X-rA6 0 

30 i4, *2s-)i>t7kzm\,>rcit¥Kfcic£-?rmt>zm 

&tZ>££tfT<ZZ><, *HSEfiR|T'{4, 7^/-7U^y^ 
6 1, 7k*y^6 2F 1 9CD7^y-;l/j5j;U : 7j<c7)SMtClS 

I1-TS7C46, ^n^no^y^tcti, sa-try-9-6 1 

a, 6 2 a^SS^e.nr^So ^:t5, *HSSWlT't4> p< 
£ 7 cfc t>*7k^ffl i/ ^$$4«flb ->7 f A 6 0 %mm 
LT^%t>\ ffll)fii77TA6 0t4, cinicps^^n 

i*, *y 'j y • ^ssffxaai^ nezk**fflu^ t,© 

40 [0 0 3 6] ^fc, WT©3ttWT?t4«S»«}fii/X7 t A6 

X- <d f%n\z mm * n s y ^ y - kts <t tf 7j<*^ 

-i:f4Pgb*l/\ WTOl^lcJj^TF CffiiH^ 
[0 0 3 7] h7b^ny/x-^3 014, »*«fllfflL/E: 

so m%\<Dmt>&m®mx*3r>z>c h;^3^<-^3ocA 



II 

5ziy oicfi. iiBj|s]$K$lll'0)t'3^4i;j5:^J; 

? , mfeOD?kftTT<Wrg%!&'g!tZ> a 7^77^7 -y 

yammer.-; h 7 oic^vmrnzftZo 

[0 0 3 8] Mil ooti, rtgqic^cD^, 5 =7 

^tyiOgTLZZ. tfc<fcoT VtV^uyn—^ 3 OtQtHTj 
-'Ml 4<Dh;l/^fc < tU : lHl&^^LTtiJ^ffil 5Kfi 

ii^Rg&$$§-<?£s„ -*%m®mm'M 5g, 1 is 

[0 0 3 9] #||flS0!l©/vr7*'J -y K*MT»tt, i^y* 

ofcitfHMBiisis 2 n-cvso x>$;>i 

W &ftt £ 43 ^ T ffit fc tb <D * > 7& if tfftOJI £ ttl 

Sf^o MfgfditBs 2*4, ^«cWttix>s;> 1 0 

0^7>^->t7KC»77f 1 9£jrLT§3tte> 

-> 7 h oates^ «t o xmn £ n §» 

[0 0 4 0] ffi&ffii&$IH8 2K(i, jff«S«im 
8 0 fc«#SftT^*. M«Bftffl*-* 8 0 

t-#2 0 t|f0tf©Pj&£WLT4StK i>->'>10© 

mtucxixmrnzri, ^n^n^ct^x^^. mm 

Mi«MBftJB4-*8 0ti, 

'^td 5 o*i«ttfia*4«?a6 o^bfli^ofit^gtt 

c<0HfT'&fi1iSEiM^-*8 OicJiDflNMBHiSc 
»8 2*K»T*tS. ffi«fg»)ffl^-£ 8 0T*M«*ffi 

[0 0 4 l ] *St<J6fi?lj€)/W7"U -y F'lWtcfi, 0 l 

x^-h©4gpg©fiHt}ft^-r5ci:^-et 

3 0 Y ^'x-y-> 3 >X-r-y^-8 8#;+7t;:&oTI,">Si: 

tw\ iy-^yi 0, jK¥MGfty6 o£#*b, $PS*cjg© 



(7) Ul/'tl 2 0 0 l - 2 3 3 0 4 4 

I2 

fctigik^ftStf, ^Wttrtkfi 0 fc/w-f U 5 0©Sffl 

ic-fztx.yy'y \ omh&tti^, *©tt^T*#*tt 
* £ , 4y-7->3>xi'7f8 8 a* yimic&n 

txy-»i 0©atEjV&gi:tt|fi54i,-»fci{> x -f^x 
•y->3>X-r-y^8 8ft^>tftHtc*5Cfctt % x>i/ 
10 yio 43 JcUWffiitf! 6 0 ©fflE*WRlSftfcttttlc« 

[0 0 4 2] *H5Si5iJ<0/^7"U -y F'JSiltfcL m$W 
i\&6 o&Jztfx.y$?y 1 ofclffifc LT^rt©«jg*ff 

r>wm&$zz.t>nx\,*Zo m3imm i £Mcom&mf£% 

Tiiirmwmx&Zc x.yy°y\ 0*>«fctfj&*4S?fc6 ox 

OST-SUSf-^CtfcJ;!?, £rt0ttS?«ff3flMJ!£3 
fflLfco x>v> 1 0©J$^i*i:JISH*ffl6 0<D?tJP7j< 
*«UtMrt t-^f 3 0 0 l?Ilt5M»l5 c ^ 

[0 0 4 3] El3tC77<-TM ( 3 > mummii. x>i?> 1 
0 , MW. UHk 00, t— ^ 3 0 0 £iUi T IfrWkZ 

vummsmti 303, * o«ss 303 mctf>mktti% 

Tmt>M£%:Z>Xyf3 0 1 , jSUt^HflEf SfcfcO/^ 
7l/7"3 0 2 A, 3 0 2 B, 3 0 2 C^e.^^tlTt/'' 
5o JSStSS3 0 3(4, x>^> 1 0, TOS^e 0, ^F*9 
t-^ 3 0 O^WiJK-rsjJiEjSi;, Mftk-* 3 0 0*/^ 
30 Y^X LT»«?t!i6 0*5ctt;x>v> 1 0 t«DP^gS 

T% i«J4H?te 6 0 43 £ tfx > ->* > l 0O»i^Mrtt-^ 
3 0 OtJias-r^ctlcJ;'?, ^rt<0«s%fT'5ci:^ 

[0044] 04 \z>w7<Drmm&*-nx7rstmm 

mxh § 0 x > ->'>7j<jg43 «fc ffflm*jft7kii<ottl6icrt; 

cxjwyommm^tbmmznx^Zo *-xa 

«x > >>" > i 0 43 J; 6 o iai'UttSt 

S«^T**So SSttjKtfi, *HM0!T*tt, i/>45t4)S 
40 ««#£7Lfc#flg**iflrr3o y-XAt(i, A;b7 
3 0 2 A, 3 0 2 Cm 3 0 2 B^i:t5 o ^ 7 J< 

[0 0 4 5] -T-XBfix>y>l OAHgSm^ 

50 T-offiMfffeficiyi/'yi oicSJSwjtit^i,, 
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116 0 m&Uffi&\Ctb%^T'tbZ>o 'T-7, C T'li, 
[0 0 4 7] ^-XD(ix>->*> I 0, »l»6 0t 

n&t\ st^t, Srtt-* 3 o o£j§jan:tfip-f 

[0 0 4 8] *Hfi6fiaj©/N-Y^U -y K*ST*B, x>->' 

0 0, ffi«WS(|fflt-^8 0, H^^^©ai»J 
Wan? h7 OtfifiiJWLTVS (12 1 #S«0 . Wax 
■yh7 0(4, ftSMcCPU, RAM. R0Mf«x.3 
7>f7^ • v-r^Dn>tfa-^TfeO, ROMfCfg 

s*n/"cyay5A»cffl£i/\ c p u tf&arr ss*<D$ij 

MH^7o„ «pxx-y h 7 0{ct4, ^A^SUSP^H 

WH-PSSo BffOSiJtSiJfflULx^ h 7 OlcA^tt 
5fg^*SU eilliJtClliiJffllax-y h 7 0fr5m*j£ft<5 

[0 0 4 9] ;m3.-v b 7 OKAfcSftSWtt, ffi 

>Xf y^, ^7fiJliiSOC, /Wf-USg, * 
3, b>l>?nyj<i-*3 0<DiiS, ^H-^aX 
K7U-*©*> • *7, 7-y H7b-*0gg*i\ 

■feJUMfi, • *7, MteiO&rsgtf 

SJfiJax ■> h 7 0 tcti. ^flDfltit cDff^itf 

[0 0 5 0] mm=L-y b 7 OA^tfJ^^nS^tt, 
X>i/>10, r*;l/^3^— £ 3 0, 

Ki oo^**J8p-r*feii>o^T-*5o jSpj^Sfll^fc: 
14, $J;U4\ x>i»l 0<D*AB#«8^SiJj»-r-5^Affl 

mmsizmwt&mmttm^ mmmmmt- 

1 8Sa»77f 1 9WdP{§#, X73>a>y 

gSXf>y^8 4©llilJWii^ M«!B!0JJH ; E-*8O0'.1i 
»<0tt«X-r 7f8 3 OflJIPCre, «Rvtt«!->^"r A 6 
O-OWWte^ft^^agSo b 7 0fr6>«, * 



(«) WflJH 2 0 0 I - 2 3 3 0 4 4 

H 

[0 0 51] B. -JRWftfts : #(C, l$mm\V>>sJ7 
•J -v Ki|ipia«-@SWiM^tcot>T^-r5o Sfctcig l T- 

Ltx>y> 1 0tt-^20i:^§ o Mlilax-y 

h7o«, mm<D-&fiVim. w*>w.mis&vb>i<incfc 

v-y7£: LTtS^Sft, h 7 OrtQROMK 

_[o o 5 2] ®6imm<ofefivmtwitiMt<DM%* 

(4, x>->">i o*ft*igi:LT^ff-rs««T*s. 

2 o <»Wi*miimt lt^t-t c ^ k^mvn 

[0 0 5 3] Epf SilO, *^MO/ni'7 , J -y K< 

it, Xh^^yyf- 1 8£*7lcLT^frf EVfff 
tc «fc 0 L/c-'|i^H 6 ©7 -y 7ttitt^fji^M G £ 

x-y h 7 0(4, Ay^5"y?- 1 8 Z*>lC?5> 1 1 1> 
tc, x>»i OfcSSKrTS. A73^^-y^l 8%^-y 
IcT^i:, xyi/y i ot4- ; &-^ 2 Otcj; DlHlfE^-y-p) 
MffllXX-y h 7 0t4, x>iy> 1 0 ©EHEftotfBf 

■v<Dj£fttfffl%i-$tL5t, um=L-y b 7 o imm\3\& 

5 1, 5 2Oh7»*W5ft->t7h^>n 0 
[0 0 5 4] MM=l- -y h 7 0 (4, c © «t b icm ffi<Dm. 

fT«HK(Si;Tii*i[*«i t> 5©jiai^fT9 i: t 

(c, ^iS^l 0 0£D^3SIS^«t)g^i.5QSfefT3o ^ 

7t4, i/7 h>t°vi/3 >{CctoTtfflil-r^o i6(Cli 
40 D^i/ % >3>, 4t;->y3X 3 3 >tCtgS1"-5 
V>y7^Lfc 0 1st, 2nd, 3rd, 4 t 

h, 5 t hf4, ^n-Fft^jIK^LTfcD, iKDHIfC 
S^Jt^'jN* < ftS. Sl»az7 r- 7 0t4, COVyT" 

[0 0 5 5] C. WliiJiJPSaPI! : TtfCWL/cifflO, * 
^MMfc ti^*4M?tfi 6 0, x>y>i o*«agi:-rsiB 

50 i:A<T?t5o B5?»JW«:»J»axy H70 (01 #bb) 



ftcoc P \im"AT\cfrstWm)\'-?-y%:Wfi~$Z>c tic 

[0 0 5 6] mutmMUU^m^-^yo^yu-^^ 
- hX3b& B C PU«/W7'J -y Kiw®M$£ii;OTf<:ra 

[0057] mmw®mm/i<-^>X'te s cpuums 
^LrcM^<Dm^xtiL Uf7^s io) , mm 
^m^zfr&frzmi&r* Uf7/s i2)„ mm 

SStfftW^lcte, HSj5t£fT?£>Stfft^;t#K 0 3 

ic7nLrcmm&$&<D'W73 o 2 a, 30 2 b. 302 
c<£>£T£ffli;T (xx^ys 16), ss^jas^ 

$©fiftft£±i6£££fCcfcoT, gfitDfflTFSrigtt-Sfc 
46Ti&3„ li^JRCiWm, iSSXi'^^cD^y • jj- 
7 ic ± o TWBr L T fe J; ^ U LfcgHS 

[0058] xt-^s 1 2(ct3t^T, m.mWMtf&& 
t mm * n 5 tg-^ic a , jisigT & § 6 0 fs&zf 

x.>z/y 1 0 7bW5lHg^mi^$.5^SA^fiJ»f-r 
-So Wflli6 0^x>i;>i OOii/b^TL 

0 , x > v > 1 00 & <^aj*}u* & m-ractfcioipj 
[0059] mmommvtmic zr>x* cpu ««to 

310 ©*J», EP^^tc0 4 LfcMMv -v 7(cg-3' 

<^^i/rorara»j»%tfa. «s»*?a6 0. x>->-> 

XDlcfgyiU mrnZftoCttfX'Zte^fctb, /Vl/7" 
3 0 2 A, 3 0 2 B, 3 0 2 C ^±Tffl (7.x V 7" 

s i 6) , mmfflwmmjis-^yzi&TtZo 
■f ti*^s4i-r«*j»*«f-a-TfT ^ tot trt 

'W7'J -y K*ffi©afeft»fi, ^miti6 0, 

4-r § f- yxm.mm.ms. $ n 5 ©^ant 

[0 0 6 0] 7.r-y7°S 1 4 tCjot^T, ^«)tt6 0*5 

&x$?-yyy i oo^a^i«iS*to«igT*5*&Jc 

ti> 0 4{Cfclti,r-XAtCtg^L, Art/73 0 2 A, 
3 0 2 C*BB, /^;U73 0 2 B*fflfc-r« UfyT'S 
2 0) 0 c<D£t v ^fix>-i/>i o, H4ffiH!!6 
0. vfertfc:-£3 0 0*ffi^LT8itnSo ftoT, x> 

fcjs, iy-y*y i o. J8H**6 0O3R 
-fi*mmtLxms*'ftot, ?ioiaisg?n, m 
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3 0 2 B t>Mt LX. 0 0lCt!\!&2tlZl® 

m<ofom*{mtzm®zmxn? i>oyt lt& «t 
i/\ 

[0 0 6 1 ] Xfy 7°S 1 4tC*JV>T, Bliifi 0*5 
iO : x>->-> l 0<0-^(D*A'lfi«ttflgfcJpJ»r$nsJi 

±T<DArt/7££IKI^3 (Xx-y7°S 1 8) „ 
*^5ttffitLT«, @4Ktett-5^-7.B, fip^jlgfi. 
l}fe6 0tflS»SF» frOl>y>l 0 

*5<kt;^-xc, EP^^l4m«&6 0^*H^ froiy 
io ->*>i oaMgafcottagtffflMj-rs. ±t«da;u7^± 
wrtiff, i$«(4, x>i/> i o, tt*mtt6o. ^rt 

t-£3 OO^rMHf Sifcfct, lrtt-^300§ 
iEEI-rS/W-'^SSfSfeSitn*. Mrtt-^3 0 Otcft 

y-y-jy\ 0(omc^.^mM^\ibc\ti^x^^ o 

[0 0 6 2] /W/UiMS^insftlKioT 
Ttt, %£Mttt6 OT'HSlcftofcffij&jbWAX^SS 

£]§ o , Mrt t - * n s c t ft < 
20 $ Siy->*y 1 otttt&stis, c©«nc«t»>, x>->" 
>i OOSfilA^jt^nSo r-xcT'ti, iyy'yi 
o xmrnz ft o ^ftKa'iMiirtk o o * n s 

AXfifiSgA^ftt^^tcti, ^VliHkb O^iifijfiiLfcf^ 
Srtt-^ 3 ootttiu ^jioraSjb^-JiffiTbfc 
s.y*jy\ otc^^nsciitcft-s^ /^/U 

©SW!!Wi:<tSia/SffiT*lHlja-rSc:i*<T*t5o f«o 

n%<$M<D'umzimm^imim&?z>£ tvx 

^*4*rte6 ooig«*ffiji-r5c:i:ft^ts. 
[0 0 6 3] *HfiWJTti, W±T?KWtfeffl»), ISH 

M*to#^, &&ummi:%:%Mftni&6 o, x>->-> 

*LfciSfilc— a?ii-s J: 5 icy K/^>y ^ffffjffiitc J: 

[00 6 4] «±T*S4WLfc*Hfiffi#JeO/v<7'; v K* 
jj^tintfs j^M^6 0, x.yyyi 0£^^o2-d<D 

*m®#imicTZ>Z.ttfX2, -y FiliMCJljilto 

50 46, ««SF*<DStt«3^6HiSJ»*ipJfflLTflfi^©j»«* 
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[oo6 5] w±«o^fiSf<5ijT-(i, mm^mx-tm-^ 
mzmnzitz tot ursiw l/-c 0 ^fa^^M 

oo*iiii-rs^«©«tn*j:o«iik: 

So 

[0 0 6 6] D. S2H»J:l2Sffi»A-{7'j7 

soffit, ^ifzft o m&*m* Lfto m 2 ns8s0iT? 

»»t5«^*0IJSf«. 20 
[0 0 6 7] El 8 (££ 2 HffiftlC&ttSffigf&Jfllftigsl' 
-f>07D-ft-HT*$5. ,'|iiJta)n.--v h 7 OrtO 
C P UAWML^^S Wr*£S„ /I/— *>T-«\ 

U $fcttJS»*H!!6 0, X>>?>1 OOjR^ttt* 

c*:%#*fsfr5, cpuit Hfca&a*fT*>i*fci8 30 

Mft>J»J!rai;U-^>%»7-r5o &ft3A,, mins^i 

[0 0 6 8] Xv-y^S 3 2 {C&l^T, 
9, frO*«mffi6 0, xyfy"yi 0<D'>ft< fcfe—^f 
tt*flfflf*©tt»lC*«i:f!|||f«ti*»*Ktt, MTV 

$S^WCfeS^S^|iJK^S Ux-y 7*S 3 
4) o dcDfiJKfrti, ^7H/^-AW(fi:o^ffl$ 

h#s^> 3 >, MxMf/s-^y^Wi/ 3 y\z 40 

4 if £ «k o T f t 3 C X Z 5 o 
[0 0 6 9] ^TfpT'&5£*iJ*r<*ft5«^ £frK<I 

jfj^nsoai^jiijia, mi seastWT-iiJiWLTiMu, ie© 
^Mfcfi^c^tf-etSo cpim, frfr%M&frc> y 

(Xf7 7"S 3 6) o 50 
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[0 0 7 0] 7^f77"S 3 4fC*J<^T, {fJpcpT&S t 
C PUtt^r'J 5 OO^V^jSiCfi 

OC^fTr/SOffi^fis 1 i m<fc 9 Uf 
■y7\S3 8) , HttSjfca^WSJ-r^t^ffitcfeSfcW 

So ffi-jt, CPU«x>i/*>i 0*^M<OHftigi: LT 

faiffl-rs Uf7 7*sio) 0 ti&nmfli6 o<Dmfc*'n 

flljTii, Xr-y 7°S 4 OlCtst^T, x> i ocD^ji 
^ffitcB8t>e>-r, x>-»i 0;£:itJt<7}§&iI£ LTfgffi 

[0 0 71] CCT?, 3ftttmi^iJKaiPfB S 1 i mK 

-o^xmmt^c a^fas 1 i ma, /^fj 5 oos 

S 1 i m(0M*te<.B&i£l,Tfc«fcl,\, 
[0 0 7 2] Xv-y-fS 3 8tc*jl->T, ;Vyf'J 5 00 
SSMSOC^fifr^cDfflS 1 1 miCffifzli^tZ, BP 

is^-icti, c p uimffi<D^tm&micM-3<mM<Dm^ 

£*)i&\,^ : gfr*mm?Z (Xx-y7°S 4 2) 0 Mftg 

mm t mm z n s ti^ic «, ®mc $ n 

Sfc46, $*4«?te6 0, x>i/*>l 0O5R^*J»»i:L 
Tii^-TS (Xr-y7°S 4 6) „ S^SfiTA^SS 

7 P S4 4) o x>i/yi O^RjjgiiLTfcJ;^*^, i«S 

/VyrU 5 0tcJctt-fSiii:^T't5i:i/>9fiJ^feS 
c i: L X , ftftttffl! 6 0 *BM. t Lfc 0 

[0073] ^mmmxii, srtrssTr«s*^^ 
i o<Dmm&&x®{&ufr : gfrzymLx&&i\ mm 

LT&i^o WMT u«±, i/^'nOrlM^JIJi/^T^fg 
?W<D!pJ»t«:tf 5 frtciS CTffi.SOiitciSJiipJfigT-abSo 
MMTulJ, ^'.'11^6 0, x»-yi 0<D-75f7i 
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[0 0 7 4] C PUtiJ.U±T-!raLfdItK 

iUTffiffl-rs*^ Uf'yys 4 6) lcti s /W7*3 10 
0 2 A. 3 0 2 C£0fl, /W7*3 0 2 B$EH&-f«. $ 

Wfi6 o, x>->*> i oo-**«wt LTffiffl-ra 

*& Ufy/S 3 6, S 4 0, S 4 4) 3>T<D 
[0 0 7 5] $2flii0!l<Z»vf 7»J y K9ffEJ:fttf, 

[0 0 7 6] E. S3HttW:S3lUt09O/\>f7Uv 20 
K*PS<0^-K">x7«fiRtt, % 1 HJfifi»JC9/W7'J -y 

-^>o«pBrts**B i 'JsasfMfctfijfi-r*. as 1 ^flfcflj 

■ett, ttttttftkeo* x>y>i o®»tttSk:J;-=>T 
>r^xy s/3 ?-ott«5»cjsi;TjKas*ffi^ 

[0 0 7 7] H9asg3%ffiftlc&t*SffBM8Xi3;l/ 
-^><D7D-^^-hT$?)o faJWrLx •> h 7 0rt(D 
C P U3WHO£UHffr*«BlT<6«. 30 
C P Ut4fe#A*jL Uf7^S 5 0), ^BSS* 

§ (xf-y 7°s 5 2) o aa#<o*ff^jSfc*nTv^« 

^° 40 
[0 0 7 8] Xfy^S 5 2lC43l/>T, (gMSjRtfW 

fto£ttWG6(K x>>?>i o<D'J>&< fct-^T 
ttmi8!F»0«ttlc $>%>£ W»f * ti*»&lc ti, -Y ?x 

tt, 7*-fe+My\ 7N^-H(7)4OC0d-°>>>' 

o , j^najiu 6 o <oWi<ow&&mmLit#*ji/ 3 >t 

$S"fft&\ X>v?>l OOillEj&tflFSSftTV 50 
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Hi/a &w?tiii. o©se*^ 
-rm±'x>i;>i o, 6 o <DW5<Dm&tfM± 

[0 0 7 9] -f^--y->3 >7.'<'y^^>T'^l^i:W 
W;**l3«£»Ctt Uf7 7*S 5 4) , X>>?>1 0© 

BOSftSfcLTaiR-T* (Xy-yfS 5 8) . -Y^x-y 

8 tt-T 7"x -y -> 3 y ^tfT" * -trit »J a y\z 
[00 8 0] ^^ r > 3 yx-f7 XDm&iaz 

(Xf-yfS 5 4), Itf(i$i(D$fT^iaLt^ 
^LTSiR-TS (XT-'y7°S5 6) 0 ff¥LT^*«£ 
«H«il!!6 0A^ISH©«aifcLTffiffl*n*. fg 

m6Qbmi7i<Dm,itLTmmztiz> 0 ash, h;u^ 

T©j£(fW(4» x>^> l O^liM^jKitLT^IIJ? 

[00 8 1 ] Lct'tt, *JfP«SO*W^OfcJ6, 
Xy->3 >^-f 'yf-^XOJa^jCtt, »^J«*iBii: 

y\ o, iam*?i!!6o<Dffi^t%ff5^^*sfc 

[0 0 8 2] WiT-KWtfc, ^3H$S0IJO/N-r7'J -y 
K*Mfc«tn{f , W ^*x -y -> 3 >7>-T -y ^flDftffttffi* 

■9" V t'isf ayictZCtlcJ:*), ffl£#ttx > v > 1 

[0083] f. m4nmm:m4nMm<D/u7vv 

FfSOA- K7x7Pfi)tti, m 1 HSSfi»JcO/W7U -y 

[ o o 8 4 ] m i o tin 4 nMMiasif%t%Bfflffl9m 
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itLTfetk x>->->i o, smnm oomtsi3&if 

W±<D Hi SJt 3 KSsT'Sgfr $ ft 5 0 
[00 8 5] HPifii)'(aiMJi^-^>T(i, CPU 

WS-T* (/Vr-y^S 72) „ IjffiBS^ftl^lg^t 
ti, «B*fT3&jS*«4^fctt, JftfMtil&eo. x>s; 

>i o?^<r)iii5%(?ihLT uf'^s 7 4) , mm 
■Mmmtmm, iEattsct^ssu^. io 

[0 0 8 6] 7 2lC*5<,>T, fSMgjR^fe^ 

fc¥U»rSftS4§£K:tt, MlT^4i>->*>] Ofim® 
tiWtifi&irttfmtS Ux-y 7"7 6) o 0 
<0««A^7LTV^V^Ktt, ^ttrifi6 0cDH« 

6^7 l > 5 m t> -r > mnmm e ozmm 

(Xx-y7°S 78) „ fflti6 0 
a, x>y>i 0*ltB»atELTWB?*fT3J:t)li. 

x-7/l4C«fcftti\ MvliffiSO, X>i/>1 OWXTj 
^^QlflltOVdlCU:, (iW^»£(D/ Vl/^^MWT 5 C £ 

rcmmzmrz&b. ^;U73 0 2A, 3 0 2 c%r^ 

^3 0 2 B^fflt-T^o 0^+«-»C««* 

ftfc^tctt, 04cQx-7;U(cjS£ft3i§O, fro 
'W7Zmt?Zo &*>\ 6 0 . x>i/>i o 

t>*Sfc>£t,\, 30 
[0 0 8 7] Xf-y/S 7 6tCfc^t\ x>i/> 1 Otf 

«a^i:iijBf?ft^^ mmmm o t,m®m& 
©»ratfiffliaF#?*fttf % 3R^*iHto Lxmmttfi 

9o 0 4cDx-7;l/{c^$ft?>iit), A;l/73 0 2 A, 
3 0 2 C5:I, /<;l/7"3 0 2 C%m£t%o 1MS6 
0tf*««T**ftfcf (Xf77*S 8 0), x>->"> l 0 
<D#£iHEU tt!ttttj&6 Ott^LTSM^fT^o 0 

-So 40 

[0088] ^nsfiflko/vrry y KW^fcifttf, 

[0089] c . mm ■■ mmmt. m 3 i^mtrc 
imic&m<Dwm*mtt\aife-c&% 0 mi 1 am 1 m. 
&mt Lx<Dmm%m.^tmmmxh^ 0 nmmx 

tt N x>i»i 0, jK8Wlfi6 0, Srtt-:*3 0 0£ 
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3 0 0 £ mmm 6 0 %««-r *sb». srt t - * t x 
1 ojfeigBii-rsjSKi^jijwtcaftiteftTi^^i 
r«^jfc«jis-r5 0 fat. ^<»j^t-r50T-ttJa: 
< , srtt-^ 3 0 o'mx2mxikm^mtu% 

[0090] mi mmxit, x>->-> 1 oiRdo^ffl^ 

SSSf 5/Vl//*3 0 2 D£, lfi»6 0§J<D}jfffl£fl 
»-f*/W:73 0 2 E £tfffix.t>t\T^Z> 0 ;W73 0 
2DW /W:/3 0 2 E^i:-Tft(f, i^iaxyy- 
>1 0 fcMrtt-* 3 0 0 £<DMT<mmtZo A/1, 7 3 
0 2 D*BB, 0 2 E £F,Ui;-f ftf£ x ^jifi^ 

1MJ6 o 300 fcora-etm-r*. jr*<d 

/^ur*BB{Cfftff, ^«M«^6 0, x>i/*>i 
O43«tt/Srtfc-^«o(BI*H^k:^0iT*-riH)«iaf 

[0091] mimMm<Dmm%mc£tii£, nmm£ 
mm, mmmc&tzmM*&b*ftifzz£wx**z 

«fc Si | j t %> a £ tfx £ 5 3 o MmfBtt 6 0tf 

i»i o«®*ifc^wic$ijffl$ftr^fc 0 mi mm 

T'(i, ^;b7'3 0 2 D^FJ, /S;l/^3 0 2 E^rRg^fft 
t±\ JKfUtit6 0(D«ft^±T^rtt-^ 3 OOKfttet 

5ci:^T-t, npHDmmzwmmcfioc^xz 
5o ^©^;u^r^tc-rft«\ Mti6 0iDMx 
>->*>i o<Dmmcmm?zz£t>x%5 0 

[0092] 01 2\zmzmzm£Lx<Dmm%m*7ji 
■twmmxhZo mim^m£LX(om.^mmc. wic 

BP*E»Jfc 0 /W/<XiM»B P<0«itft«, A7U73 0 
2 FcDF^tcioTSlg^ft-S,, S2^©fl»J(D/W/^ 

[0 0 9 3] ^*4ttj|!!6 0*«igaSf*, xyy'yioAs 
*W«<Dtt®*#*5„ COtt, ^/1/7*3 0 2D* 

/W73 0 2 E, 3 0 2 F*BBi:-rSo /Vl/^3 0 
2 DWJT'SSfcii), HcffC/N-yf >yT'^Lfc»iWK: 
ttlSMKiaMifci^. '^'rtk-^ 3 0 0 t^vii 

jjitSSBP, x>^>10, Srtt-^3 0 OODIHT'tM 

^f^o for, njfifWi:iBi« % «*4*Hk6o*>p>KS 
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x y Vy i o oMWtW&t 2>Z tWT't&o c corns 

(CtJ^Tt, 0 2 F*fflU*lff, »lit!l6 0 

fo(omm*i&m?z>££t>T*$5o ecru, mmm 

y l 0©*A<Hg«iS*i(DJi^t|n|ttOgffl3!)<plllT'* 

[0094] /w v mn<DMf&t>fffim?m*iL 

fcffif$. (0 1) Kffi^ftSfcC-pti*^. *Sf4*ffe6 10 
0 £x.yiSy i otZMJiffit LTJS«LTvntf<fc 
x>->*>i 0©«i**««WK:»l!i«ik:ejinr(j6T- 

[0 0 9 5] W±, *%B^ffi*(Dg»J{CO^ 

[0ifocof/pi&,jjiij/j] 

[0 1 ] *»iJi: LTO/^^U -v F»M©ttl«S«lritH 

[02] Jssajfii/xx^wtsisw^^-rBtwHT* 

<E>o 

[03] mm&m<DMmmi8.z*?mwmT*&%o 

[0 4] /^l/y©Mia««*-II"p^fKWHTa&5. 30 

[05] mn^-y v 7 otw-t a xa 
^-riKB^0T-^a o 

[0 6 ] m^cQ^ff miti&^MtcoM^ *^-rtttW0 
[07] mmummm^-^-y(Dya-^-^-hrsb 
[0 8] m 2 ^MiJtc4bHt5i»MS<jfflisaa^-^>o7 
[0 9 ] ®3 nagfi!it*j^sessij»fiia;i/-^><07 

P— f"V— hT'&5„ *40 
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* [010] m4mmmicistfz>mmm®Mm>\'- : f-yo) 

7D-ft- HT*fcS 0 

[0 1 1 ] m l LT<DHgf2Mff£*-faHB30-r 
[0 1 2] ®2^JB0!li:LT©lgg?Sat^-rSJiWST* 

[«F*«DBMI1] 

1 0 -x>i/> 

1 2 -i'7>^yt7h 

13-1 5-tH*« 

1 6 •f^7rU>'->t^+ 

1 7-*W 

1 8-Atj^'V^ 

1 9-M«*7»yf 

2 2-D— £ 

2 4 -Xf— £ 

3 0 ••• h;l/^=J>^— £ 

5 O-z^yf'J 

5 1 , 5 z-mmm^ 

6 1 a-??:i!:-fe>Ht 

b 1 •^^y-;U^>>7 
6 2 --7k$y7 
6 3- 

6 4 -EUg® 
6 5-&|ggg 
6 6-&gg§ 

6 8-7D7 

7 0-»JWa-.y h 

8 2-ttflUEttSI 

8 3. 8 4 ■VjmZJyl- 

. i o o- mm® 

3 0 

3 0 1 -#y-f 
302A-302 F 
3 0 3 -sftSS 
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RET 



URN 



CH8] 
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S46 



( RETURN ^ 
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^S74 




S78 



***** 

x>3: 


' : OK 




***«% : « 

x>5> ; afe 



7 



S84 



RETURN 
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(51)Int.Cl.' 

F 0 1 P 7/16 
HO 1 M 8/00 

8/04 



5 0 4 



F I 

F 0 1 P 7/16 
HO 1 M 8/00 

8/04 



f-73-y cm) 



5 0 4 E 
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// B 6 0 K 6/02 B 6 0 K 9/00 

F£-A(##) 5H027 AA06 RA01 RA09 RA16 CC06 
DDOO DD03 KKOO KK41 MM 16 
5H115 PC06 PG04 PI 16 PI 18 PI24 
PI29 PI30 PU10 PU11 PU22 
PU25 PV09 PV23 QA01 QA04 
QA05 QN03 RB08 RB22 SE04 
SE05 SE08 SE09 SE10 TB01 
TE02 TE07 TE08 TI02 TI10 
T005 T021 T023 



